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!^M¥8-5 3 5 0 0 



2~3 H;<-1'>MO5-6OVifnAU®0feL.<ttcn 

©75 yKEJiJTa^tis, 1 sfc{42 icfa«® 

[it*JB4] tt*JBl~30V»-rtl*>lCfB«®ii^^ 
5 ] ^aSttS^T F ®^A&H*« 

t hjfiffl7Ji':^5>®3p'j'^:/9^H«®75y5Ra-e$> 

5, E?iJ#^2®75yKE?iJ-C^t5n5, 
3 ® ti-rnj5MCE«®BS^^' >Ai^K. 

[sr*«6] E5ys^3®:fiss5ij-e^sn5, a? 
]i 5 i;:iB«®»^^' w^i'S&n- H-rsae^. 

t Mfii?»7;w:/5>®:i«U'<:/5^H«[®mi~2 

E5iJ#^4®75yKE?yp^Sn«>, H 
1 ~ 3 ®Vi-f n*MllB«OBl-&^' 
[ttl^JBS] E5«S-^5®«SE?iJ-ca$n«), g|* 

S7 i-iE«s®i»^^>/'5i'S&3- H-r^ae^. 
t Mfii«7;i':/5>®3)?'j'^:/g^HS®m2~3 H;t-f 

ywritb^. EJ'JS^6®75yKE^-C^$ns, W 50 

1 ~ 3 ®vi-rn*MtE«oa^iS' >/ii'S. 
ca^jsio] E5iJs^7®ffiSE^j-c^$n5, w 
9 \z^mm^9 yni;m.^n- H-r^Jte?. 

*ik hjiii«7;P:/5 ^©jpU'^:/?' H«®*;i':}?+->;v 

*^TS&?), E5iJ#^8 075yKE?!|-C^Sns. « 
1 2 ] E5iJS# 9 ®JfiSE5i|T«Sns. m 

-m. 1 1 iciE«©»^^ w<i^S5£:3- H-r^jte?-. 

L 2 Bm I - 1 0 0 0 1 3 (c|a«i©ffi^ 

Cif*«15] ilS'^i':5'-*«:^5X5 HpTL2B 
m I - 0 1 0 0 T*-5, W*:^ 1 3 lt|E«®iam^'<i' 

m I - 0 0 1 0 T?**, 1 3 \am.<m!SkK^^ 

9-, so 



in I - 0 0 0 1 T$>«>, 1 3 lcE«®ifift;l'^i' 

[S^^S 1 8 ] 1 3 ~ 1 7 OVi-fnjJ^ltE«0 

X • (Schizosaccharomyces pombe ) "CftS. M 

2 0 ] 1 8 1 9 fclB«®fi?a«E 

i'H®«3g*». 

[^?3©»iSi;ftii?^l 
[0 0 0 1] 

[«^±fflWffl^)-»i *%9^tt, ^astt, 

[0 0 0 2] 

[^£*®s^lf] ffi®^&^Rfctt^^:UT^1.5p^wm ttst 

[0 0 0 3] a*Efflt»e.nTV>^^K®WS«ltt, «K 

& n & ® SIS?fattIg5!mS:iffi/h$-ii--5 j: i let o 
ie-r^fc©-r^s*t, «®?&li"C^{r^S(c&5©B3B 

w?&«®fc*ta> a5«©iiJi«iMtt'&fc, e^^tc 

[0 0 0 4] mw»<Dmm<Dm^\z\t^«Dm^ifiis.^ 
n, «E^©«iffliicM-r5!i«5®®«^f8<tj£<ff)it>nT^ 

-rs. J:©J:5^&Xx«;/y*iliTjaiHBflSttte©aSSIt 
^^■r^)t#Af>nTli5> (L.A. Liotta et al.: Lab. 
Invest., 49. 636-649(1983)) . J:-pT«IE^S»?M 

5fe®*sra^snn«±v»t5tAe.n2>. jKSffl 

K.J. Humphries et al. : Science, 223, 467-470 (198 
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3 

6) ) . ^mmm'^um^mmmn.^vi-Ym^nwt. 

)HSrE^-5ifeK m%.\t. A. Isoai et al.: Ipn. I. 
Cancer Res.. 81, 909-914 (1990)) , Wm^m.<!i% 
m%M. R.M. Schultz et al.: Can 
cer Res., 48, 5539-5545 (1988)) ^imM^tVb. 

[0 0 0 5] immmh\vm\z. wm^rn^'^.-^-^ 

3-34 9 9 3^iiS, A. Isoai et al. : Jpn. J. Can 
cer Res.. 81. 909-914 (1990) ^iiU k. Isoai eta 
1.: Cancer Res.. 52, 1422-1426 (1992) ) Jfii»7 

(iRfH¥4-2 5 40 0 0-^, 1^4-3 0 08 9 9^. 
1^4-30090 0-^4^^:fe,t^^ Biocliem. Biophys. R 
es. Coiimun., 192, 7-14 (1993) ) . 

[0 0 0 6] zi(D^o\vnmi3MiB,^mm^'SL^^^ 
0 9 7s y Bt^»**-r5Kgii^3' ^Ai'S-ra, se* 

[0 0 0 7] 

D t)ltE5iJ#^ 1 (07 5 /KEJiJT^SnS'^:/^ H 

(iSig^ffli?'^:/^^ H) t jfitf 7;i/:/5 y^<D^{m^ 

[0 0 0 8] 

sa3'>/ii'M*SfflO'^^^'-icRae^^sm*2. 
[0 0 0 9] ■r)S:t)-^*^i^ic.fcn(f, t vsa.m7)v:f 



!RfM¥8-5 3 5 0 0 

s>©#U'^y5^H«©'>;ft< tt) ioe(±©ma©fi 

[0 0 10] eiii-r, ±E4S»tt<&#TS'^:/'5'H© 
»Afi:fitt, t h jfi«7Ji':/5 >®#U H«©7 
sy*S8, *;i/:^^:^^->jv*S8, ^1-2 H^-f >Hab^ 

ViHII2~3 H^'f>MO'5^©Vi-rn*^l©filf«U< 

ft cin s ©ffis® m»--&t)-&©(fl[BT* ^ ©*^SF* L 

JO [0 0 11] *fc*fE?gtCJ:n«, ±IBa6^^'>;'?i7R 

a, ±iBae^^£-&*T5ffl^A'><i'3'-*jffiftsn 
s. 

[0 0 12] Sfc2|s:K?g(C±n«, ±Eam^'^i'3'- 

[0 0 13] se>fc*5!9gic±n«, iLummmm^ 
[0 0 14] KT, *5gMict3ViTi¥M-r-5. is.^ 

[0 0 15] ±H5Lfc<fc'5lC, ffiJiJ#^l©75/KE 

5!iT*^n-5'^:/5^H (JSte^^ia^'"^:?'^" H) tjii«7 
>^©*friisi)-^ t©ife-&flt (ffi-&#:) *iffin/5: 

[0 0 16] t hjfii«7;v:/5>3'>/t 

i^S©:*?'; H«©Bif:£©fire!c«e»ifi§'^:/5^ 

Y^mXt^^h\Z^-oX. tMfiL?«7JV:/5>0^'> 

tts:+i>tc5!» L^sjsK^ESM^^' >/-?i' g sae 

40 [0 0 17] ft#:KUCtt, ^'f\lhiimT)VZfS.y^n 

-H-r-saeTt. iiiE5gnB«'>^y5^HS:3-H-r^>a 

[0 0 18] t hJil«7;i':^5>S:3-H-r?.ae^ 
tt, iif*L<ttg5e5^ES'^^?Hae^^*«A-rs© 
fcii-r5j;5tc&^L&'b©*sfflVi-5©*«iVi. r©5Sc 

a^t hj6if»7;i/>^5>aeT©fps©fci!e)tcfflVi5^^ 

©t hjfii«7Ji'::^5>aeTtt, t hffFlic D 

50 NA^-fy^U— <tl3::^^X5 Hp I LMALB 5 (S 
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( 

5 

S?E)5l»^5f?SBf«e^A>i7) ©ilfSSSfSPvu I I 
-H i nd I I I»rfrS:yn-:^i:bTi'n-:z>i^T 

[0 0 19] 5it3gcD^t**asttt?&2.)Kei^ia#'^:^f^H 

littBT*-5Ct*W*UV». mfi, (N 

(Xiao. M,H.,aDd Carter, D.C. Nature. 358:209-215, 
1992 ) , 3ffl<65H^'f >©M. rtit>-^^l~2Y 
pl'f >M&5VittS2~3 Kpl'f >rat), »A«5fi©<t 

CO 0 2 01 t hjfifliT;i/:/5 >ats^-©BfeX«, W;^ 

i!l!6t?fmicA*Tt*'&0*^*UV». S^^^S 

Af 1 I I mi~2 Hpi^>iailC$9l®» 

5flH i nd I I I^BrfflffiS. S2~3 H^^'f >M»CiW 
IS»SIE c o R I ^9TS8ffi&-?-n-?n»Af^©*igt) 
ffSUtJ. «fllS»5B«J»ra5fi:«ASi:bTtt, S 
Slii-»T«ffl$tlTVi« P C R»^*t»ffi(CfflVie.n 

[0 0 2 1] -tbT, 3B<Si^ia§'^y5"H3t^©«A 
5. 

[0 0 2 2] ±E©S«E^lfiS'^y5^ HJte^® 

taaia?ijtt. E5ij#^i©75yKE?ij-t?ssns'>;:/ 

?H&n-HT-5'fe©T*0, 3S§IW«cttaaot)©» 



) !t$M¥8-5 3 5 00 

6 

\zm^^m^tm<Dzi H>^fflj®sc^t)-e::tt)©*«a: 

[0 0 2 3] JICIT, fflVi5«i«BatbT«1*fCK)£ 

fin;^hT^«T#?)m4W^J:<v «^;i«;*:l©a (Es 
cherichia coli) . ttm S 

9 ±T©4?'J'^:7'5"Hlr«LT^S6-ett:fS:<, 

fc!i#^©x> H h=^^-»*^#ifiE-r5«^tt, s^aa© 
o> A#(cii-r?)*^tt'&?S5i:snTVi5&a»sm*^ 

y^7D5-feX • jI?^'^ (Schlzosaccharoayces pombe ) 

tttLTt*. {^^«i!ieS^ATCC3 8 3 99 Oeu- 
32h-) -I^ATCCS 8 4 3 6 (ara4-294h-) «StbT7 
pCU*>-^'f7''*>'V?-Y--nVi/->3> (ATC 
C) (C^f6SnTViSfe©*t#tf A#Pl«6T* 
■5, 

[0 0 2 4] bfc*i-3T*^?q»C:feV»Ttt, E^lJS^l 

50 >'»/-y-->*n5-fe7:-#>'^-c©ai5saicM3S;^3H>' 

SfflViTSifb, •&fSl/&t©T?a&5©*J»*L'V>. '> 

^(f A. Nasim et al.: Molecular Biology of thePis 
sion Yeast, p. 263, Academic Press (1983) 

E?ijs^2 5©i6asE5<J-c«sn-5Jie^*^S'fciif3a-e 

*5t©iglfeS», (&fc*L, E51JS^ 

2 5 ©i!fi»E?iJ»> ffliRHS&->i^:J--)l/ (ATG) iS^Xf 
mmm^T'yif-^JV (TAA) SftJDbTViS) . ft^. 
40 jieT©f^iJ ('&^) ft. hUXX'r;i'ft (Nuc. Acid. 
Res. 10. p. 6553, (1982) ) •^:jNX3j^75^'-f hfe (Te 
trahedron Letters 22, p. 1859, (1981) ) Jftifwa*© 
;&S*i-rT»CM5E$nTiSt3. Vi-fn©:i&SS:fflViTfe 
iti. SfcDNA-&fiE«S (DNA-»-fe-y--1'1f-) ^ 

[0 0 2 5] ±IB©<fc5fcL'T<^iSUfcffS©as 
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(5) 
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TL 2 M mmW- 5-24 9 3 1 0^?l«i») m^MM 
[0 0 2 6] ;*:Vir±Effl^;^'<i'^-S:^±aBBart(c 

hit. U >K*;V5"?A*afe xi/';rhn7}?l'-v'3 

WAtii^KU^'i'Afe (K. Okazaki et al., Nucleic A 
cids Res.. 18, 6485-6489(1990)) ^lCioTa$<t< 

[0 0 2 7] HOJc^lCLT^enfcJ^KIE^fr&Jgil 

f s ;i 4: t J: 0 , mmi^^ \zmm^m.^M^^ ^ m 

[0 0 2 8] J^Steft^^^^S-rS&ftCOgSfett^^-? 
SbO, YPD^%!*^©^«*S«6 (M. D. Rose et al., 

"Methods In Yeast Genetics", Cold Spring Harbor L 
abolatory Press (1990) r) -^^ MB^fflJ&fOS^lSflS 

(K. Okazaki et al.. Nucleic Acids Res., 18, 6485- 
6489(1990)) ^SrfflVi-5Clt*»T€^). 
Stt. a«16~4 2'C, jaF*L<tt2 5~3 T-CT, 
8~1 6 S^ffi, jf*L<tt2 4~7 2^KfT5. 

[0 0 2 9] {C«^LfclS^^'>ni'S©*at 

[0 0 3 0] wn-mkXytLm^^yn^nnnmii^ 

tt. TS/K^^St. 75/*ig5^«f. -^^m^mxfs.^ 
CO 0 3 1] :^ci3. E^J«©B59iJS-^2® 



u HM®N*ffi(cffi5iJS^ 1 ©se 

i^E^'^y^^ H&#XLfc'b©TJb D ; E5'J#^4 ©7 

:/5>©#U'^:/9'H«©^l~2 Hpt'f >KtcE?iJS 
^l©3SeSHaS'^7'?HSr«Abfcfc©T$.0 :E^J 

s^6©75/KBB?!i-rg^nsgs^5'>A^att. t 
hjliiffll7;i':/5>©d?U'<i:/5"H^®®2~3 H^i'f > 

10 * 0 ; iBJiJS^ 8 ©7 5 y KE^JTSSnsSl^^' yi^ 
i^Mtt, t hjfii«7;i/:/5>©5i«U'^:/5"Hm©*Ji'3P 

fc'b©T?$)S. E?1JS^3. 5, 7j3j;r;9©**E?iJ 

tt, -^-n^en. e?^js^2, 4, e^fejzr; 80^75/ 

[0 0 3 2] 

[«Jfi«^] KT©SIJg«l'±0*5!?g*J;Oaft:«(Ci5i 

?B-r2.. fcfcu, *5!?a«;in&©iiJ6«8{cj;D-€-©fe 
2D «»gH*^fa5tsn5fe©-r«ifeVi. *fciiiiS«H|tti©^gi 

ffl^EnTVi5:i&fe (W^lKl. Saiobrook et al.: Molecu 
lar Cloning. A Laboratory Manual. 2nd ed. (kild Spr 
ing Harbor Laboratory Press. Cold Spring Harbor, N 
ewYork, USA. 1989.) tCt¥ofc. 
[0 0 3 3] [^Jfifiai 1 ] JSte^^E*'^:/? HSn- H 

•r*E^j#^2 5©t6SE?'jT^^n5jieT©fps 

E5>J#-^l©75yKE3^JSt)tlc, w-y-'v^ns-fe 
• 3p>"^©3 H>ffifflMft (Nasim, A. et al: Molec 
30 ular Biology of the Fission Yeast, Academic Press, 
1989. p263.) IC^-BrT, E3«i#^l 0*iU:i 1 ©« 
SE5'J-e«Sn?)2*®-*m:t'JrfDNA^, DNA 
gft-S-fiK^M (Applied Biosystems) *fflViT-&^b 
fc. Jftfc, E?iJ#^ 1 0 ®ifi»E^Jtt. 5 • 5^JC$!IIS 
gs^B amH I 'vWffXBS&tMS&n F>ATGS:, 
3' ^^dil^J&nH^TAAt^Kas^H i nd I I I 
'v®Jf AISfi?£^Abfcae^©-fe>X«-r*D, E?!I 
S-^1 iotSSE?iJtt-?-©7>9^-fe>x«Tab-5. Bi« 
a, «Sm, cnS2*£7 0'CT7rL-iJ>yL&. 
40 CO 0 3 4] rnttt»Jfc7'77.5 HpUC 1 9 

(^ffijg («c) 19) fellSBS^BamHI (^fijg 
(«c) M) *iy:H i n d I I I (SSS («c) fi) Tf 

fi©^. 7:ffn-xyjl/«a»i!ib. *52 6 0 OiSS^* 
lC*SfSA>H£«Jtilb, DNA-PREP (jfiSB^ 

(ft) S) &fflVifc^f77.b--XST««Lfc. 

[0 0 3 5] e:n6M#®»rM-&^ DNA^'fy— >3 
>=^^>yh (^tljg («c) S) ^SfflV^T^fy— >3>L 
fc. rn&:;^l®B J M 1 0 9«c (^ffiji ($t) $!) (r^ 
50 AUTJ^Mfe^Lfc^. 7>tf->'J>WttSrJt-&. A^-^ 
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x-gai :/i/-h±T?e3D--Srti^-r2>#-:^X'f 

*>UWSfMB amH I *ir/H 1 n d I I I -&mim 
j!j'J-SDSSIC(SoTp I 2A$:*:*ilSlL> ffllSfiS 

[0 0 3 6] [^t&m 2 ] iE^J«# 3 (DSfE^H^m^ 

10 0 O0fm 

thSfKcDNA^-fT/^U-cfcOpUCl 9±tCi'n 
-->J^Ufct hJfll«7;V:/5>cDNAS»l!tb 

-fV-^£:fflV>TPCRJi1iiSfT!a:V^. JJCViTMISS^N 
c o I (^fiii («=) fi) *<tr;H i n d I I I izii-o 

r^mm^ m^mit) ^nu-Dtc. 7iy-;vani, 
«iL. m\ 8 0 o«a3tjtzffis-rsA->HS:^aiu d 

NA-PREPSrl9V»fcj!f7Xtf-Xj£-CSaL, if A i 

[0 0 3 7] 3e)tc::ntK!Sijtc, v^y-y-y^ns-tx 

•#>'^^a'^i'^'-pTL2Mi&fflaLfc. CO'^i' 
5 -24 9 3 1 O^BJjfflg) . OTIC-?- 

[0 0 3 8] ['<i'5'-pRL2M©fpia] 

<D:;^)i-CII»Sn&p cD4CATSrBamHI T^Kf 
U CATae^^SI»*^7-1'y-v'3>U pcD4 
<&f^iJL&. pcD4S:BamHI T^K^}•^»rl/, ; 
5|5mb&«7-f y-v'3>bTp cD4 B&f^HUfc 

mw^b- \ 5 3 8 0-^^a) . 

[0 0 3 9] ::©>?^X5 HpcD4B&«ISSS^S a 
c *«ST4DNA#U^7— ifrVit'ft 
U SSlcWfEBSSSBamHITmixife^. 7x/- 

4 5 0 oiiSMicffis-rsDNASiBiaufc. 
[0 0 4 0] cntttS<J»t, t hiiSim^iifflBa** 

©MliJ-A*-i'cDNA7'r:^7U- (pcD'^^i^^ 

TV>5t:hU3j^3JV?->I oae^'ffi^J (Nature, 320. 
77.(1986)) ©5'^. ^Wli'SON^ffltlTayKE 

5>JS:3- Hl-^ 5 o«S©®e^E5iJ?£DNA::/D-::^ 
tL/T±)S©7i':'7 •j-*^e.U:i?3;wg^> i ©jte^' 

&^D->sp CD 1 i po I t*-:?i-tfe. mm^^ 

-1 5 3 8 0#4i«) . ^bTr©b hU3l<ZiJ1.5^>I 



!HfM¥8-53 500 

ae?^ (cDNA) Sr-^ty'^i/^-p cD 1 1 p o I * 
«IIS»3gXmn I*5j:r;BamHI-C?Bfl;Lfcft, 7x 

xm\ 3 0 oifis^ftrffia-rsDNASfliiiUfc. 

[0 0 4 1] ilDNAS:7'fy-i'3>L/fcSI. iltlS 
±)illDH5<* (^#«& («c) m iC^ALTJggtelft 

tt^^^9-p'R'L2'L (0 5) SJ^ofcJI^SKSifl: 
SXi7U-x>i^L&. S5^J-i®»IB5?iJ©«KfcJ:t^Wia 

[0 0 4 2] ::©U3j?3;l/5'>I»:S'<5'^'-pRL2 
L&®(E»5gEc oR Ifcil/Hi nd I I I TtBft; 

y;i'maaci!iicj;D*ii5 o o o^^mzmmt^f^yv- 
s^t^mb, ^f7Xh'-xfet?itfibfc. utitttsj 

il;^©:/^X5 HpUC 1 9S:MISBS*Ec OR I 

tej;r;H i nd I I iT?Sibb. 7xy-;vaiii, x^' 

y-JVttK©^^, :j?UTi^U;i/75 Hy;l'm^ScSilCJ: 
ftffliSSbfc. 

[0 0 4 3] j:ne.M#o»fM-&7'fy— >3>©«. 

;*:ffimDH 5«c2:J^MeSSbTBWi:-r^'<i'5'-P R 
L2M (0 6) ^X5"J-x>Jfbfc. l$4}-iSSE5lJ© 

5rt*?igbfc. 

[0 044] ['^i^^^-pTL2M©f^K] ±ffipRL 
2M<&l6Si:b, :t»Jrf5':e-=^i^U3i^5ti'W:t5=-H 5'- 
TTGACTAGTTATTAATAGTA-3' *3±rX:t U :^5^:t=^^->'J3HX 
i7 H 5' -CTAGAATTCACATGTnGAAAAAGTGTCmATC- 

3* Sr-&^:/^'fV-i:bT. T a Q:j«U pl^— IfSrffl 
Vi&PCRlC±oTee<)»rM-*Jii|§bfc. $(Ilg»3flSp 
e I feJctXE c o R I -C^SSPiSb, 7x/-;Hatil. 
x^'/-;i'itK©^> 7^fn-xy;vma*»CJ;D*5 

6 0 om-^mz^m-r^nyY^mnmi^. UyxM- 

XSTttSbfc. 
[0 0 4 5]-;^, JmtttffJC pRL2MS:Si|IB» 
p e I 45±l^E c o R I -CtS^bU 7x/-;Hft 
ffi. X3'/-Jl't5t«©«, 7;9D-xyjl/a^»l(ilci 
0*94 5 0 0:S*^tCffl^-r«>A*>FS:«)Dtab, 

xtr-x^TiBSibfc. i:n&Pi«©BTM-S7'fy—> 

3>©g, ;*:)SaDH5ttSr}gH«EmbTBMfr5'>^ 
i7^'-pTL2M (07) S:Xi"J-X>i^bfc. g5» 
ffiSE2?iJ©?iB*5<k«:*IIS»SI«!0©f^iSA^ s e W©'< 

[0 0 4 6] Jl©±5ICbTf^fibfcpTL2MS:«IS 

fiisSA f 1 I I I :feiU^H i n d I I I ■e=:«?Hfl:b, 

iji?l5 0 0 Oi&SJ*ICffiS-r^)A->H&«)tab&. 
? [0 0 4 7] ^•bT±t2JfAerfrtJl®^a'^i'^'-p 
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T L 2 u<r>hmmwimmzii^-mm\mt(Dm 2 * 
;in?&:*:KeDH5«c (jmm (.m m \zm 

XhTmmm^Vli^. BttO:/7X5HpTL2Bm 
a^nft. 7;P*'J-SDSSfct¥oTpTL 2Bma 

[0 0 4 8] ^eiClligWlTf^SLfcp I 2AS:^S! 
o I^teilXAf 1 I I I lc:ioT*«gB£fT*Cofc. 

[0 0 4 9] ::©iEe?^»fM-a:±IBpTL2Bma©*!l 

RgSiiiiNc o I mit^ m^mitm^ mioo ommn 

©fh2**, DNA9-f y-S/3>+»/ hSfflV^T^'T 
y-5/3>U&. cnS:*:liaDH5l*lc«AbTJgH 
tettUfca, BW©7'9X5HpTL2BmI -1 00 
O&^fc. 7;i/*U-SDS}£»cei£oTpTL2BmI 

- 1 0 0 0 ^xmm&iy. mmt^v^^otiF^is^z^m. 

[0 0 5 0] 3 ] BB3»J## 5 ©SC^ia^K^ 

5^ W^i7H»e^*^tr«a'^i7^-pTL 2 Bm I - 
0 10 0<Df^« 

t Mff»cDNA7-l':?'9'J-J:0pUC 1 9±\zi;u 
tfct hJiat»7JV::^5 > c DN A««l! 1 1 
T. EJtJS^i 2fcj;(:;i 4©itfiSEjij-e«sn«:/7 

'fV-SfflViTPCRiiliSffJSV^ ;*V^Tft!llS»SlN 
c o I *±i;h i n d I 1 I lcJ:oT*SSSPIfS5Sff 

7^n-xyji^m§t»i!ib. i!^i5 5 om**fitffis-rs 

A>H*«tilU DNA-PREP£fflVsfc;y7Xlf- 

[0 0 5 1] ^mtftgiJtC, I^i;cDNAS:t|g! 

y^-fV-SfflVvTPCRltBSffJiV^ *ViT^[E» 
i nd I I I lc;±oT*^iBa5*fT;S:t3fc. ^i/ 

'5^;i'«^»iiiu SSI 3 5 om&M\zm^-t^n>v^ 

Wah. DNA-PREP&fflVifcjtf^Xfc'-X^Tfi 

[0 0 5 2] $G,lcrntttB'JtC, llig{^2©«-&t|^ 

^'-pTL 2M<£ffljSL. ^:®'^i'^'-pTL 2MS:©1 
pg»5lA f 1 I I I iSJzZfH 1 n d I I I -C—mm^ 
*f)5 0 0 0JiS?*tCfflS-rSA'>H!£«fcbLfc, 
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[0 0 5 3] ^LX±BW>XfSi)^2^t:i(D^^^i7^ 

-p TL 2 u(o±Bmwmm\zi:^-mmit<^t(Ds\^ 3 

fcft. BW©:/7X5l«pTL2Bmb€:#fc. 7)Vtl 
U-SDSjfelC^oTpTL2BmbS::*:MiBKU ® 
E»5^ffi0©fPS*<i:5y:ffi«E5lJft;£lC±oT, BW© 

[0 0 5 4] $ SlcSlffi«i'llTf^i!U&P I 2 A&i^i! 
tLT. E?«l#^2 l:feir;2 2©mSE5IIT«3n5 
IJ'^'fV-^&fflViTPCRliSSrfT^iV^ aiSB^Hi 
nd I I I tJ:oT*S8i9as*ff!*ofc. yx-J-Jim 

a. x^'/-jvfl:«{cj:5«K©«. 7^u;i/75Ky 

[0 0 5 5] ;i©fie^(?ffrt±i3pTL2Bmb©fiI 
IBBSdH i n d I I I ?Bfl:«J m^mit^. iKl7 0 0 0 
iSSj«»CffiS-rs;'?> HSDNA-PREP «;ffiliT« 
m t©W-2*S:, DNA^'fy— >3>=^'5' hSfflV^ 

T7'fy— >3>U;fc. ;in*:*:)iiSDH5«tK9iAb 

TJg!R<SaLfcSJ. BW©7'7X5l«pTL2BmI - 
OlOOS^fc. 7JV*'J-SDS^lCiSt)TpTL2 
Bm I - 0 1 0 0 S:#c«SISb, «(IISB5!ltfl0©f^K:te 

*r;:SSE?!ift^ic<kor. ejhs^sw^sejus^ 
[0 0 5 6] [^jsfiai 4 ] E?ijs^ 7 ©«ste^ia*iai^ 

>/t Hae^S^tlKS'^ 5' - P T L 2 B m I - 
00 1 OOf^K 

kMFKcDNA7<:^7'J-iOpUC 1 9±»ci7n 
-x>ifLfct hJfa«r7Jl':/5>c DNA«:^l!i:L 

T, E^iJS^i 2*5±(y:i 6©*asE?«i-r^sn5:/7 

-1"V-SffltiTPCRiSi|i?£fT:/iV>, ^V>-CM[B»iilN 
c o I *5±t;E c o R I (ft) S) fcJcoT* 

ismm^nfi^rc. y^^y-jima, x^'y-jutt^ic 
iSiSlK©^, 7:!!jD-xy;i'mflS<!!ib. *?ji i 0 0 
ffiS^*CfflS-rSA*>HS:«JWU DNA-PREP& 
fflVifcj!f5Xlf-XffiT*»SU, if ARM- 1 tUfc. 
[0 0 5 7] ;:ni:ttlSiJic, I^UcDNASIga 
tLT, E?iJ#^l 7:feJ;r;i 3 ©;SSE?iJ-PSSn^ 

^Ec OR I iiJzXfH i nd I I I iCJcoT^SBiSgiS* 

ffifeofc. 7x/-;waai. x^'y-;i'jt«tcJ;5)B» 
©a. 7^fD-xyjvs^»liiU i!g7 0 omSJtirffl 

S-rSA*>HS^aiU, DNA-PREPi£ffit»&^J7 
Xtf-XST^ii!U, #A»rM-2tUfc. 
[0 0 5 8] $e.lcrn<i:tt!8ijtc, *lS^J2©JS-&tl^ 

3^— pTL 2M&ffijtU, C:©'^i7^'-pTL 2M*®I 
ISBS3RA f 1 I I I tei;r;H i n d I I I T-atSfl: 
b, i!!?l5 0 0 omS^JlCfflS-rSA^HS^fflUfc. 
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[0 0 5 9] ■£-bT±fBJfA»rM-2*tCCD^S'^i':$' 

iW©y7X5HpTL2BmcS#fc. 7;V* 
U-SDSffilCtie-pTpTL2BmbS:;^*PSb, M 

[0 0 6 01 S?.JCllJSt^ll-rfPfibft:p I 2ASill! 
tUT. E?tJSfl'2 3*5a:t;2 4©i!gSE5iJ"C«Sn5 

OR I \zi:-DXi^^mm&nf3.^rc. 7xy-jvaia. 

[0 0 6 1] ^:©3ae^-9r>ti±SpTL2BmcO©i 
ISB5gEcoRI?Sfl:!K»t®th2*S. DNA^'fy- 

HpTL2BmI -0 0 1 0S:#fc. 7;l'*U-SDS 
l*lCSeoTpTL2BmI-0 0 10S::*:«iB»U ffl 

fc. 

[0 0 6 2] [^i&m 5 ] BB^J#^ 9 ©JBlE^HSlit^ 
^Wli'RJte^S^tJ^a'^^^'-pTL 2 Bm I - 
0 0 0 1 ©fps 

t MFFiacDNA7-f:/7U-J;DpUC 1 9±lci/a 

-f^-SfflViTPCRii^iSfffeVi, ;*:ViT^IE»3RN 
c o I ^J:ZfA f 1 I I I lcJ;t3T*38il6i5*fT&o 

■5A>F*^ab, DNA-PREPSrfflVifcjtf5Xtf 

[0 0 6 3] rntKSiUC, IISfi«^2CD«^t[g 

^'-pTL2M!&ffl«U> il©'Si'^'-pTL2MS:M 
fSasfSA f 1 I I I itXH i n d I I I Tnajs^b 
b, lil<j5 0 0 0iS*?*lrffia-r-5A'>FS:«fflbfc. 
[0 0 6 4] •€-bT±IBifA»ffrtC®3gS'^i7 5'-p 
T L 2 M©±|E$!llE»lfllCi^-a?fifl:iB!I i:©th 2 * 
S. DNA7'ry->'3>+>;/ h*fflViT7-1''y--v'3 

>bfc. :in*:*:llSDH5ttcltgiAbT)gae^b;t 

SW©::'"7X5 HpTL2Bmd$#fc. 7;i/*>J 
-SDSfelca£oTpTL2BmdS:;*:*P8lb. 

[0 0 6 5] Se.lC^SS«^lTf^Kbfcp I 2AS^fS 
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»^Nc o I iSir/H i n d I I I (D—mmitlZ^-DX 

i 5 *»s©«, 7 u ;i'7 5 H ifjin^^miz^ Kim? 
oifis^icffi^-r5A>H£^!jab, yjvA^e^aibT 

®e^9r>ttb«:. 
[0 0 6 61 C©Jie^»fM-i:±8EpTL2Bmb©W 

Eii^A f 1 1 1 1 m^<& (3^mim. ssj? o o o« 

SJt (Cffi l-r 5 A > H S D N A - P R E P liTii 
Si) t©ti-2*S. DNA^^y— >3:/=^^»^ hSfflVi 
Tv'fy— >3>bfc. cnS;*:)iSDH5«tfc»Ab 
T}g®<E^bfc«, BMO::/7X5 HpTL2BmI - 
0 0 0 1 4#fc. 7;l'*U-SDSS*IC?£t)TpTL 2 
Bm I - 0 0 0 1 ^:k&mmh. ffiIfE»^«E®f^Kfe 

[0 0 6 7] :i^:Tf^SbfcpTL 2BmI - 0 0 0 1 

£iiTm(cpTL2Bmi tiBirrs. 

[0 0 6 8] [*Jfi096] 5!31'<i'5'-pTL2BmI 

leul-32 (ATCC38 3 9 9) Sn'fv'>-&* 
gi>«JaMB- 1 euTl 0' iHBiaft/m nc;S:^*-C 

iws-B-t. ja'C^mm, *»ci^ttss&io» mmk/ 

mnc;S:«><t5lCl 0 OmMi^K'J 5''^A (pH5. 

0) iciKab, 3 o-CTeo^^ra-f >^3.'^-Sb«:. 

■€-©^. ±S®SJSt 1 0 0 /i 1 (C. MISB^P s t IT? 
^{bb/hpAL7 (K. Okazaki et al.: Nucl. Acids R 
es. 18. 6485-6489 (1990)) 1 w g*5j:t;2 ft g©5S;S 
'^i?^— pTL2BmI?&l Otf 1 ©TE/"?-/7r— 
S^^bfc^JKSrJPA. 50%PEG4000£290u 
\lBfLXii<U^\ytz.^. 3 0'CT6 05J'H, 4 S^T 

1 b^m. ^fiTl O^Wi<Iim\Z^>^:^^-h\^Tz.. 
J^;^iTS'i>^)^SfC±r)PEG4 0 0 OSf^SbfcS, 1 
m 1 ©^^ 1 /2 YE L -L e u IrffiSbfc. 

[0 0 6 9] :L<r>^mmi>f> 1 0 0 u 1 SriJ-Kb. 
»C 9 0 0 u 1 ©^Sa^ 1/2YEL-Leu Tf&IRb 
T, 3 2"C3 0 4J-K-1'>=^^a'^-hb&a, 3 00^1 
*S'>S?5JSlftMMAtCX:/U'5;Hb&. 3 2'C-C3B 
(Wf ^^i'^^- h b. #e.nfc}glS«Blft(^SG 4 1 8 S 

2 5tf g/ml-&tJYEAeMlCi^b. SSIC3 2'CT 

ift«:tbfc. 

[0 0 7 01 iintttgijic, «es^ifiS'<y9^H 

)te^*^fc;5:Vi7'7;^5HpTL2M (fEi£) ^feiC/ 
pTL2 Bm (!|*®¥5-2 4 9 3 1 0^m&%) \Z'D 

v^Tfc. [gu:j5ffiTjemtefti^Sf^Sb. ^IJt-^zTu 

>YU-)VL\,1t. His. :/7X5 HpTL2Bmtt£t 
T©<fc5tbTfPMbfc. 
[0 0 7 1] [:/5X5 HpTL2Bm©|^S] Hit^ 
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7)l'ZfS.>cDliAi'^tS-^^i'-p I LMALB5& 
mmtV, :tUrfx:i-=*^->U5j^^i7b-:t5'H 5'-AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' *<ti;:t U ^x:t+-> 'J 
3j?5?i7U:t?H 5* -CAGGAAACAGCrATGACCAT-3' ^^^Zf 
^-fV-tLT, Taq#U^7-if£fflVifcPCRC 
<fcoTBW»fM-^lSi|iL&. SJISBSSNco IfeiCXH 
i nd I I n?*«iHfflSb, ^xZ-^Mtttil. X^'/- 

;v«:gicDSi, 7^a-7s^)vn^^W}\z^Kimi s o o 

[0 0 7 2] cntttSiJIC, pTL2M$«IS»S!lAf 

1 I I I *J;i;h i nd I I I TtgflsU 7xy-;i^a 

D*>l5 0 0 0ffi*jy»Cffia-r5n>H4«DmL., 

[0 0 7 3] ::n6P^©»rM-S5'fy->'3>cDm, 
:*:IISD H 5 «cS Jg«<E«l t T B W t f 5 '^i' P T 
L2Bm (08) 5&Xi^U-r:>i^bfc. BS^tSSE^iJ 

[0 074] mmm 1 3 ?gMfeift^i^®^«fe.fc):/«sae 

JS^ifelHG 4 1 8 (GIBCO BRL) €200/ig/mlO 
aST-^trS 0m l©YPD^fl6 [ (2%i^;W3— X 
(?P)tM^ (*) SO > 1 XA'i' h-Y-X hX=*^X (Dl 
fco ) . 2 9Sni? h'^:/h>' (Difco ) ] (C, Slifi«a|6 
Tf^Sbfc}^M^m»*1i«U 3 2'CT5Br4^«U 

5 OmMh'JX«Kig»j8c (pH7. 5) TSSU i@ 
*S[«5»'Sff-3&. i»aS*n%lc;S:«.i5tCl 0%S 

ci^TiiiffliiaaaiJS (±fii) 

[0 0 7 5] CintttSiJJC. «5«n»iSII»^^>/'^i'g 
aeT«Jt&JS:V>±EpTL 2M*J;r/pTL 2 BmS 

[0 0 7 6] [*JfS«^8] SDS-#U7i"JJl/75 H 

SDS-PAGElCi^T, *Ji«S|7-ef^i!t/t^}^M 
e^^^: a*©J8ilfflliaift tb SRlc ^ 15 T5!:i«?«T * ff ^ o 
&. i!Sm=£02(c^-r. I^H*^?*?^^*^;^*^!;. pT 
L2Bml iciSJ^gte^frTtt, 3>hn-;l<'T$.5 
pTL 2BmC.tS}g®tem^JCJt8i!LT, ^^-^SG 

9, ooooA'>H *-t?^-r) se^E 

1, OOOOfiB (1^0*, **T^-r) IC^liLTVi 
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[0 0 7 7] [SIJfi«!9 9] <^XX3'>:/n.;/x^>ifC 

■S) ViT*ffi«si 8ti^eilCLTSDS-PAGE Srff 
fc. #^nfcy;i/&PVDFK (Bio-Rad ) tC^L, 
)S1toSfES'<7'5^Hlc#S«»gifl£ (A. Isoai et al.: 
Biochem. Biophys. Res. Commun. 192, 7-14 (1993)) 
£ffltiT':7XX^>:/nyT-W>i'SffV», ECL (7 
Vv'-^'A («5) tl) trJ;:3T«idai/;fc. i^«*03Ca^ 

E5iJtC«S-r543-^«7 1.00 OWifiOttBtufl-© 
WK:^ A* > H e, nfc C t 6 , KM^ i7 S5 (c 

[0 0 7 8] [iijfiwi 0] «<E»ia««-&^w?i'a 

pTL2Bmn:iDjeK^asnfcJgSIE^#:*, G 

4 1 8 S2 5 u g/ml ©fiST-^trS 0ml ©YPD 
«fflT3 2'C, lBMW»«b&ft. G418S:200 
wg/ml-g^trl«Jyh;l'®YPD^aJClxi 0« / 
m 1 ©S!l^-r«BLT$ SIC4 BK««bfe. «a«© 

© 4 (g*® 5 0 mM h U TMfkmm (p H 7 . 
5) [1 2/iM®APMSF (ajtSiil (tt) SD , 2 
5tfMD'f';:/5"> (Wmm. (») K) > 2mM©E 
DTAS^tJ] {CSR«L^S©;»7Xlf-X (If-Htf 
-^'-) SfflViTO'CTJRJfJ'bfc. 12. 000 rpm 
T!2 0»Pfl3g-L'^^l8tLfcit«4I^i;m«?STtti^bfc 
^, 6Mi/TXv'>ltKt 1 0mM©i?5^:tXW'f h- 
;i'&#Ayfc*5 OmMh'JXlSKe«*S (pH7. 5) tC 
T5 Ot:i^WTPl^{fcL&^. 12. OOOrpm^ 2 
04i-M3a'i:>^j'lttL;fe±filS:0. IMNaCK ImME 
DTA, 2mMja7ca5';W^'5':t>, 0. 2mMK'rbS! 

ifJ^^'9^:t>*■&^fc•5 0mM^ux^SKiS«at (ph 
7. 5) Tioofg (v/v) ^c4'CT^^*^^r^&s?L 

fiSi/X-A-D-xi 2*7AirTy;wiS3it, #ia^}- 

COl'iTSDS-PAGEIc:T»*fLiH=-*7 1, 0 0 

0 ©ti[glCPt-©A'> H**l,e.n&IS^J'Srm**t»)BG 

[0 0 7 9] mm 1 1 ] as)SiEi^BSM-&5' 

T. JSaiBa©Silffl]^^mi&ili'<fc. fM^Stt Albin 

1 e)©:&S (AlbiQi et al. : Cancer Res. 47,3239-324 

5 (1987) ) fctSoXfrofc. 8timO#7-t)-fXS:j^ 

Vte.nfc^rt5':^-feJV (i/^Jj^"^ (flc) S) ©7-fJl'^' 
— ±fflfc 1 0 M grovhuy;!/ (n5#k-T--< :^ 

(flc) K) ^M-t?-8fe8;fii;s#fc. 'smmm 
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D->B 1 6 F E 7 ^flSffl bfco 
[0 0 8 0] MSI. 8 5kBq/ml<D [^25 i] 
lUdR (TVv^A {») S) #ftTT2BMJS«b 

0. l%(^^Jfit»7;i'y^>^£^t^«S?Klc!RSbiiJia 
S:^. ^Oi2^^nfc [^'^ I] IUdR(^Sc«IESItfflI 

[0 0 8 1] iS«il«7^. 7^;i/5^-(7)±ffilcSoTVi 



J5 



[0 0 8 31 

[0 0 8 4] Lfc;Cf^^T> immz^\^^immm^^ 

[0 0 8 5] 

EJfflS^: 1 
E^JOSS : 2 1 



wm^ : 2 

BB^J(7)fi$ : 6 0 8 



Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 

30 

Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu 
15 10 15 

Gly Ala Gly Asp Ser Lys Ala Asp Ala His Lys Ser Glu Val Ala His 

20 25 30 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu He 

35 40 45 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys 

50 55 60 

Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu 
65 70 75 80 

Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 

85 90 95 

Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 

100 105 110 

Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His 

115 120 125 

Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp 

130 135 140 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
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(11) 

19 20 
145 150 155 160 

Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 

165 170 175 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys 

180 185 190 

GlD Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu G!y Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 

340 345 350 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
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(12) !KriB¥8-5 3 5 0 0 

21 22 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 
595 600 605 608 

E^J#^ : 3 E?»JoaS : c DN A t o mRN A 

ffi?»J(DS$ : 1 8 3 0 E^JOlflS : 

mmom : ^wl^^'^b^ : cd s 

moSi : -*Sg #fifie : 1 . . 18 3 0 

mm 

ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 48 

GGT GCC GGT GAC GCC AAG GCC ATG GAT GCA CAC AAG AGT GAG GH GCT 96 

CAT CGG TTT AAA GAT HG GGA GAA GAA AAT TTC AAA GCC HG GTG HG 144 

AH GCC TH GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA 192 

AAA m GTG AAT GAA GTA ACT GAA rrr GCA AAA ACA TGT GTA GCT GAT 240 

GAG TCA GCT GAA AAT TGT GAC AAA TCA CH CAT ACC CH TTT GGA GAC 288 

AAA HA TGC ACA GH GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT 336 

GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA TGC HC HG CAA 384 

CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA HG GTG AGA CCA GAG GH 432 

GAT GTG ATG TGC ACT GCT TU CAT GAC AAT GAA GAG ACA TTT HG AAA 480 

AAA TAC TTA TAT GAA AH GCC AGA AGA CAT CCT TAG TTT TAT GCC CCG 528 

GAA CTC Cn nC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT 576 

TGC CAA GCT GCT GAT AAA GCT GCC TGC CTG TTG CCA AAG CTC GAT GAA 624 

cn CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT 672 

GCC ACT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA CTG 720 

GCT CGC CTG AGC CAG AGA TH CCC AAA GCT GAG TH GCA GAA GH TCC 768 

AAG HA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA 816 

GAT CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC 864 

TGT GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA 912 

AAA CCT CTG HG GAA AAA TCC CAC TGC AH GCC GAA GTG GAA AAT GAT 960 

GAG ATG CCT GCT GAC HG CCT TCA TTA GCT GCT GAT TTT GH GAA AGT 1008 

AAG GAT GH TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC TO CTG GGC 1056 

ATG rrT HG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG 1104 

CTG CTG CTG AGA CTT GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC 1152 

TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TO GAT GAA 1200 

m AAA CCT cn GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAC TGT 1248 

GAG cn nr AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA nA 1296 

cn CCT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT Cn CTA 1344 

GAG GTC TCA AGA AAC CTA GGA AAA CTG GGC AGC AAA TCT TGT AAA CAT 1392 

CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG CTC 1440 

CTG AAC CAG nA TGT GTG TO CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TO GTG AAC AGG CGA CCA TGC m 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC Gn CCC AAA GAG m AAT GCT 1584 

GAA ACA TO ACC nC CAT GCA GAT ATA TGC ACA Cn TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA Cn Gn GAG CTC GTG AAA CAC AAG 1680 

CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT Gn ATG GAT GAT nC GCA 1728 

GCT m GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC Tn 1776 
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(13) i|$gB5p8- 5 3 5 0 0 

23 24 
GCC GAG GAG GGT AAA AAA Cn OT GCT GCA ACT CAA GCT GCC HA GGC 1824 
TTA TAA 1830 
E?tJ## : 4 hTpn V- : it^tt 

E^aoSS : 6 3 1 E^Jcoa?B : i^yn^^ 

mm 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Giu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

U5 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Ala Glu Asp Gly Asp Ala Lys Thr Asp 

180 185 190 

Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 
340 345 350 
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(14) 

25 25 
Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Giy Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Giu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Giu Val Asp Giu Thr Tyr Vai Pro Lys Giu Phe Asn Ala Giu 

515 520 525 

Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Giu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Vai Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Vai Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Vai Ala Ala Ser Gin Ala Ala Leu Gly Leu 

595 600 605 

Tyr Met Ala Giu Asp Giy Asp Ala Lys Thr Asp Gin Ala Giu Lys Ala 



8-53500 



610 615 
Glu Gly Ala Giy Asp Ala Lys 
625 630 631 



BB^JS^ : 5 
rnKD^-^ : 1 8 2 7 



620 



E^JOaS : c DNA to mRNA 

it^SiSS-riB^: CDS 
40 #Sfi!:a : 1 . . 18 2 7 



mm 

ATG GAT GCA CAC AAG AGT GAG GH GCT CAT CGG TTT AAA GAT HG GGA 48 

GAA GAA AAT nC AAA GCC TTG GTG HG ATT GCC TH GCT CAG TAT CTT 96 

CAG CAG TGT CCA TIT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA rrr GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT riT GGA GAC AAA TTA TGC ACA GH GCA ACT 240 

Cn CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC HC HG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA HG GTG AGA CCA GAG GH GAT GTG ATG TGC ACT GCT TH 384 
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(15) !|$M¥8-5 3 5 0 0 

27 28 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAG HA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TH TAT GCC CCG GAA CTC CH HC TH GCT AAA 480 

AGG TAT AAA GCT GCT TH ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG HG CCA AAG CH GCC GAG GAC GGT GAC GCC AAG ACC GAC 576 

CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG CH GAT GAA CTT 624 

CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC 672 

AGT CTC CAA AAA HT GGA GAA AGA GCT HC AAA GCA TGG GCA GTG GCT 720 

CGC CTG AGC CAG AGA TTT CCC AAA GCT GAG TH GCA GAA GH TCC AAG 768 

TTA GTG ACA GAT CH ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT 816 

CTG CTT GAA TGT GCT GAT GAC AGG GCG GAC CH GCC AAG TAT ATC TGT 864 

GAA AAT CAG GAT TCG ATC TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA 912 

CCT CTG TTG GAA AAA TCC CAC TGC AH GCC GAA GTG GAA AAT GAT GAG 960 

ATG CCT GCT GAC HG CCT TCA HA GCT GCT GAT TTT GH GAA AGT AAG 1008 

GAT GH TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC HC CTG GGC ATG 1056 

TH HG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG 1104 

CTG CTG AGA CH GCC AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT 1152 

GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG HC GAT GAA TTT 1200 

AAA CCT Cn GTG GAA GAG CCT CAG AAT HA ATC AAA CAA AAC TGT GAG 1248 

Cn TH AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA HA CTT 1296 

CCT TAC ACC AAG AAA GTA CCC CAA CTG TCA ACT CCA ACT CTT GTA GAG 1344 

GTC TCA AGA AAC CTA GGA AAA CTG GGC AGC AAA TCT TCT AAA CAT CCT 1392 

GAA GCA AAA AGA ATG CCC TCT GCA GAA GAC TAT CTA TCC GTG GTC CTG 1440 

AAC CAG HA TCT GTG HG CAT GAG AAA ACG CCA GTA ACT GAC AGA CTC 1488 

ACA AAA TGC TGC ACA GAG TCC TTG CTG AAC AGG CGA CCA TGC m TCA 1536 

GCT CTG GAA GTC GAT GAA ACA TAC GH CCC AAA GAG TTT AAT GCT GAA 1584 

ACA TTC ACC HC CAT GCA GAT ATA TGC ACA CH TCT GAG AAG GAG AGA 1632 

CAA ATC AAG AAA CAA ACT GCA CTT GH GAG CTC GTG AAA CAC AAG CCC 1680 

AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT HC GCA GCT 1728 

TH GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC HT GCC 1776 

GAG GAG GCT AAA AAA CTT GH GCT GCA AGT CAA GCT GCC HA GGC HA 1824 

TAA 1827 

mi(om^ : 6 3 2 mm(Dmm : ^yni;w 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Fhe Lys Asp Leu Gly 
15 10 15 

Glu Glu Aso Pile Lys Ala Leu Val Leu He Ala Fhe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
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(16) 

29 30 
115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys GId Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Gin Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Ala Glu Asp Gly Asp Ala 

370 375 380 

Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Glu 
385 390 395 400 

Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys 

405 410 415 

Glu Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu 

. 420 425 430 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val 

435 440 445 

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 

450 455 460 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465 470 475 480 

Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 

485 490 495 

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 

500 505 510 

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
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(17) !t$M^8-5 3 5 0 0 

31 32 
515 520 525 

Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu 

530 535 540 

Arg Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys 
545 550 555 560 

Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala 

565 570 575 

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 

580 585 590 

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly 

595 600 605 

Leu Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys 

610 615 620 

Ala Glu Gly Ala Gly Asp Ala Lys 
625 630 632 

WM^n:7 E^JcoaHicDNA to mRNA 

un<o^^ : 1 8 3 0 e^J(Dl$® 

wmom : mm, : c d s 

®<0»:z:*« #«E&B:1. . 18 30 

mm 

ATG GAT GCA CAC AAG AGT GAG GH GCT CAT CGG TH AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG AH GCC TH GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA Cn CAT ACC CTT TH GGA GAC AAA TTA TGC ACA GH GCA ACT 240 

Cn CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC HC HG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA HG GTG AGA CCA GAG GH GAT GTG ATG TGC ACT GCT TIT 384 

CAT GAC AAT GAA GAG ACA TH HG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC HT TAT GCC CCG GAA CTC CH TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT m ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC aC TTG CCA AAG CTC GAT GAA CH CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA HT GGA 624 

GAA AGA GCT HC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA HT 672 

CCC AAA GCT GAG TTT GCA GAA GH TCC AAG HA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CH GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG HG GAA AAA TCC 864 

CAC TGC AH GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC HG CCT 912 

TCA TTA GCT GCT GAT HT GH GAA AGT AAG GAT GH TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT HG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CH GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT . GAA TTC GCC GAG GAC GGT GAC GCC 1152 

AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC AAG GAA 1200 

TTC AAA CCT CTT GTG GAA GAG CCT CAG AAT TO ATC AAA CAA AAC TGT 1248 

GAG CTT TTT AAG CAG CTT GGA GAG TAC AAA TTC CAG AAT GCG CTA HA 1296 

GH CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA 1344 

GAG GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT 1392 
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(18) !RrBB^8- 5 3 5 0 0 

33 34 

CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC GAG TTA TGT GTG HG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC HT 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC GH CCC AAA GAG TH AAT GCT 1584 

GAA ACA nC ACC HC CAT GCA GAT ATA TGC ACA CH TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA CH GH GAG CTC GTGA AAC AC AAG 1680 

CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GH ATG GAT GAT HC GCA 1728 

Ga m GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC HT 1776 

GCC GAG GAG GGT AAA AAA CH GH GCT GCA AGT CAA GQ GCC HA GGC 1824 

TTA TAA 1830 
Wmmn : 8 h^Di^- : 

E^jogs : 6 0 9 mn<omm : 9 yn^% 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Pbe Lys Asp Leu Gly 
15 10 15 

Glu Glu AsD Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

GlD Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg Bis Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val Eis Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 
275 280 285 
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(19) it*M¥8-5 3 5 0 0 

35 36 
His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 
Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

E?[l#-^:9 ^momM'.cDNA to mRNA 

mno^^ : 1 8 3 0 mmo^Wi 

m^lOM : WiM 4#a^£:*ttH^ : C D S 

m(0^ : #ftffiB : 1 . . 18 3 0 

ATG GAT GCA CAC AAG AGT GAG GH GCT CAT CGG TTT AAA GAT TTG GGA 48 
GAA GAA AAT nC AAA GCC HG GTG HG AH GCC TH GCT CAG TAT CTT 96 
CAG CAG TGT CCA HT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 
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(20) 



8-53500 



J7 



38 



mm^^ : 1 0 

E?»J(DSS : 7 3 



E^J#^ : 1 1 

miom^ : 7 3 



mmn : 1 2 



GAA m GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA Cn CAT ACC CTT TH GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

Cn CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA GAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA m GTG AGA CCA GAG GH GAT GTG ATG TGC ACT GCT Til 384 

CAT GAC AAT GAA GAG ACA TH HG AAA AAA TAC HA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC HT TAT GCC CCG GAA CTC CH HC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TH ACA GAA TGT TGC CAA Ga GCT GAT AAA GCT 528 

GCC TGC CTG TIG CCA AAG CTC GAT GAA CH CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA Tn GGA 624 

GAA AGA GCT nC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG m GCA GAA GTT TCC AAG HA GTG ACA GAT CH ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TCT GCT GAT 768 

GAC AGG GCG GAC CH GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 
TCC ACT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG HG GAA AAA TCC 864 
CAC TGC ATT GCC GAA CTG GAA AAT GAT GAG ATG CCT GCT GAC TIQ CCT 912 
TCA TTA GCT GCT GAT in GH GAA AGT AAG GAT GU TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT CTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CH GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA CTG TTC GAT GAA TH AAA CCT CH GTG GAA GAG 1152 

CCT CAG AAT HA ATC AAA CAA AAC TGT GAG CH TH AAG CAG CTT GGA 1200 

GAG TAC AAA HC CAG AAT GCG CTA HA GH CCT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CH GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1344 

TCT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG HA TCT GTG HG 1392 

CAT GAG AAA ACG CCA CTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG Tn AAT GCT GAA ACA HC ACC HC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA Cn GTT GAG CTT CTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GH ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 
AAG GCT GAC GAT AAG GAG ACC TGC m GCC GAG GAG GGT AAA AAA CTT 1728 
GTl GCT GCA ACT CAA GCT GCC HA GGC TTA TAC ATG GCC GAG GAC GGT 1776 
GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1824 
AAG TAA 1830 

mm 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 
GAG GCT GCC GGT GAC GCC AAG TA 73 

mm 

AGCm cn GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CH 51 
GGC GTC ACC GTC CTC GGC CAT G 73 

50 mno^^ : 2 8 
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(21) !itP8¥8-53 5 0 0 

39 ^ 

mmom * h# n : ]M.m^ 

AGACCATGGA TGCACACAAG AGTGAGGT 28 

B2ji)§^ : 1 3 : 

aa^iJOSS : 2 0 h:i?D':^- : mM^ 

AATAAGCm TGATCnCAT 20 

EJras^ : 1 4 20*m©» : -*« 

E5!lOft* : 2 0 HjPdj^- : itm<^ 

E?|J 

AGCAAGCnr GGCAACAGGC 20 

E9>J## : 1 5 irmo^. : -*« 

EJflOfiS : 2 9 h4*n-:;- : it«<R 

E5B©S!:SK EJAWSS : flS©SK -^^DNA 

AGCAAGCITG ATGAACTTCG GGATGAAGG 29 

E5>i#^ : 1 6 a?*®©a : 

E?!l©fiS : 2 4 h:i^n5J- : mS^^ 

mi(Dm:mk ♦ sm(omm:m(omm. ■&*dna 

E51I 

AGCGAATTCA TCGAACACTT TGGC 24 

E5IJ#^ : 1 7 *«©Sc : -*m 

EJiJ©:^^ : 2 9 h7}?ni7- : mm^ 

mmo^m : ms. * 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 29 

E5ij## : 1 8 sommoiik : 

E5iJ©ftS : 4 0 hJ^Di;- : IMB^ 

E5iJ©l!:8K S$ EJIJ©** : ft6©^K -^^DNA 
E5»J 

AAGAAGCTTG AAHCACATG TATAAGCCTA AGGCAGCTTG 40 

EJiJS^ : 1 9 ★I©©* : 

E5iJ©fi3 : 2 5 h:j«n>?- : 

E5'J©1!:^K * E?'J©ail : fl6©^K -&fSDNA 

E^iJ 

AGCCCATGGC CGAGGACGGT GACGC 25 

E3«J#^ : 2 0 4O-ir0©» : — *fg 

E5iJ©*S : 2 9 hjSn-:;- : WM^ 

E5iJOl!:»K * E^J©aS:<fi®^K ^fi£DNA 

E51J 

AGCCCATGGC nCGCGACAC CGGCAaCT 29 

EJfJS^ : 2 1 ♦»©» : 

E?iJ©S^ : 2 9 h;}?nv- : it®« 

E?J©1!:>KK ♦ E^J©aS:ffi©SK -S^fiDNA 

E5IJ 

AGCAAGCITG CCGAGGACGG TGACGCCAA 29 

E^J#^ : 2 2 50 E^©S$ : 2 6 
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(22) 



8-53500 



m^iom : mm 



mm^ : 2 3 

E?»JOfi$ : 2 9 



mmn : 2 4 

ffi^jO*^? : 2 9 



&mmn : 2 5 

ffi^J<Dg$ : 7 1 

: mm 



41 



AGCAAGCHG GCGACACCGG CACCCT 



AGCGAAHCG CCGAGGACGG TGACGCCAA 



42 

miomm'.mmm ^^dna 

26 

miommimmm ^^Jcdna 

29 



AGCGAAHCC TTGGCGACAC CGGCACCCT 



29 

^ mvommi^omm ^^dna 

CC ATG GCC GAG GAC GGT GAC Ga AAG ACC GAC CAA GOT GAG AAG GCT GAG 50 

71 



GGT GCC GGT GAC GCC AAG TAA 

[01] ^S'<^^-pTL2BmI(^ffi^0T&So 
[02] SDS-PAGEg!g0-e»^o 
[03] ^:L7.^yyuyVWL^mv^^<, 

[04] mmmmmm^mm^^^^k^Thtifyy^h 



15] 5Sa^i5^^-pRL2LCD«^0T*^o 
16] ^a^i7:J^-pRL2MCO:M^0T»^o 
J7] ^S'^^^'-pTL2Ma)«^0T*^« 
38] 5£^^^i5^-pTL2Bni<O:B^0T&^o 



II] 



[02] 



[03] 



SV40 
terminator 




SV40 
terminator 



SV40 
promoter 

hCMV 
promoter 



^ ^ ^ ^ 

SQokOB — == ^ 

Si* sa ES 

nskOft — ^ 

421(08 ~ ^ ^ ™ 

SOkDa — ™ ^ ^ 



^ ^ 

tiakOa — 

42kDa — 
aokOa — 
iTKDa — 



—1600— 



(23) 



i|$IB¥8-5 3 5 0 0 
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(24) 



!|*M¥8-5 3 50 0 



(5i)int.ci.« msif&n /frtsas^ fi m^^m 

//(C 1 2 N 1/19 
C 1 2 R 1:645) 
(C 1 2 P 21/02 
C 1 2 R 1:645) 

(72)58W« Ji8« Wit 

tt'lSJII««RTW*«JIIKSgjR«IT1150S« 



—1602— 



